The turbidostat software provides a simple python interface to allow the user to program control modules (modules that compute dilution rates).
def
i n i t ( s e l f ) : pass #any i n i t i a l i z a t i o n code g o e s h e r e def s t r ( s e l f ) : return " " #code f o r s t r i n g i f y i n g S t a t e g o e s h e r e def computeControl ( s e l f , od , z=None , chamber =0, time = 0 . 0 ) :
""" C o n t r o l l e r f u n c t i o n s e l f : s e l f r e f e r s t o t h e main c o n t r o l l e r o b j e c t t h a t c o n t a i n s a l l s t a t e such a s t h e p a r a m e t e r s f i l e . computeControl s h o u l d n e v e r w r i t e t o any members o f s e l f od : c u r r e n t od o f t h e camber chamber : t h e chamber number i n d e x e d from z e r o time : t h e c u r r e n t time s i n c e s t a r t up .
Returns : a t u p l e ( l i s t o f d i l u t i o n v a l u e s f o r t h i s chamber , s t a t e o b j e c t ) """
#c o m p u t a t i o n o f d i l u t i o n r a t e u , and s t a t e z g o e s h e r e . return ( u , z ) Figure S1 : The relationship between measured OD and S. cerevisiae cell density with the second degree polynomial fit f (x) = 1716x 2 + 1396x + 28. Figure S2 : A typical growth curve as measured in our instrument. S. cerevisiae was grown in synthetic complete medium at 30 C and OD measurements were recorded once per minute. A growth rate of 0.485/hr (approx 86 minute doubling time) was fit to the exponential growth phase. figure S2 . Discrepancies between replicates can be explained by differences in inoculum volumes. Table S1 : Chamber by chamber for OD noise and pump rates. Open-loop STD measured in milli OD units represents the standard deviation of measurement noise in each chamber after the initial warm up period. The pump rate measurement is the average pump volume in micro liters per dispense unit using a NORM-JECT 3 ml syringe computed from the data in Figure S8 . The pump rate STD is the standard deviation of the pump rates in figure S8 computed Figure S4 : A typical measurement of OD noise for the first 24 hours of operation. The initial drift (t = [0, 3] ) is caused by the device (primarily the laser diode) reaching thermal equilibrium and can be compensated for by a preheating period before blanking and inoculation. The remaining noise (t= [3, 24] ), consists of a slight decaying exponential, super imposed with high frequency noise and a slow (T ≈ 5 hour) oscillation. The high frequency noise comes primarily form the light sensors, while the slight decay comes from the incubator recovering from light temperature overshoot (approx 0.2-0.3 C). The slow oscillations come from a slightly unstable incubator controller (±0.1 C). The source of this instability likely comes from the heat propagation delay between the heating element through the water jacket to the temperature sensor. The primary source of temperature sensitivity comes from the laser diode. As with all diodes, the efficiency and therefor light output is negatively impacted by temperature. Previous design iterations that did not include a second photosensor for noise rejection where much more susceptible to temperature changes. Figure S7 : To determine the linear range of the device's absorbance measurement stationary phase E. coli was diluted from approximately OD 600 10 down to OD 600 0.5. These reference samples were measured both in our spectrometer (diluted into the linear range) and the turbidostat (undiluted) (red dots). Coplotting the points against the linear conversion factor computed in supplemental figure S5 we determined the linear range of our device to be between OD 0.0 and 2.0. Figure S8 : The chamber by chamber pump rates over a 160 hour period. The Turbidostat was set at a constant 50 unit dilution rate and effluent was periodically collected and measured in a graduated cylinder. The width of each box represents the collection time while the height represents the accuracy of the graduated cylinder used (i.e. one graduation). Chamber 1 is the first chamber to be dispensed into and is therefore the chamber that is subjected to hysteretic effects of the syringe plunger stretching. All experiments in this paper other than the one depicted here are preformed with an additional redispense step where 100units of media are pumped back into the media bottle. This redispense step fully compensates for all mechanical hysteresis. 
S3 Parameter dependence on cell density

S5 3D models
All 3D models are available on the website. Figure S14 : Drawing of all 3D printed parts in the main chamber assembly. Figure S16: Drawing of the 3D printed syringe pump components. A servo motor actuates the slide attached to the syringe piston while the syringe body is clamped in place.
S6 Electrical Circuits
All circuits are available on the website and as supporting files. 
